Effect of chemical modifications of myelin basic protein on its interaction with lipid interfaces and cell fusion ability.
The ability of native and chemically modified myelin basic protein to induce fusion of chicken erythrocytes and to interact with lipids in monolayers at the air-water interface and liposomes was studied. Chemical modifications of myelin basic protein were performed by acetylation and succinylation: the positive charges of the native protein were blocked to an extent of about 90-95%. Cellular aggregation and fusion of erythrocytes into multinucleated cells was induced by the native myelin basic protein. This effect was diminished for both acetylated and succinylated myelin basic protein. Native myelin basic protein penetrated appreciably in sulphatide-containing lipid monolayers while lower penetration occurred in monolayers of neutral lipids. Contrary to this, both chemically modified myelin basic proteins did not show any selectivity to penetrate into interfaces of neutral or negatively charged lipids. The intrinsic fluorescence of the native and chemically modified myelin basic proteins upon interacting with liposomes constituted by dipalmitoylphosphatidycholine, glycosphingolipids, egg phosphatidic acid or dipalmitoylphosphatidyl glycerol was studied. The interaction with liposomes of anionic lipids is accompanied by a blue shift of the maximum of the native protein emission fluorescence spectrum from 346 nm to 335 nm; no shift was observed with liposomes containing neutral lipids. The acetylated and succinylated myelin basic proteins did not show changes of their emission spectra upon interacting with any of the lipids studied. The results obtained in monolayers and the fluorescence shifts indicate a lack of correlation between the ability of the modified proteins to penetrate lipid interfaces and the microenvironment sensed by the tryptophan-containing domain.